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MO PHONG DUA TREN KICH BAN VE DO CONG SUAT BA PHA BANG MATLAB/SIMULINK
CHO GIANG DAY KY THUAT DIEN
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Tém tit: Bai bdo nay trinh bay mot cach tiép cdn mé hinh héa va mé phong diea trén kich ban cho viéc
do cong sudt ba pha bang MATLAB/Simulink, nham ndng cao hiéu qua giang day trong linh vuee k thudt
dién. Nghién ciru khao sdt cac phiong phdp do phé bién, bao gom phwrong phdp mét, hai va ba Oatmet,
dudi cdc diéu kién van hanh khdc nhau nhu tai can bang va khéng can bang véi cdu hinh néi sao va
tam gidc. Cdc mé hinh mé phong dwoc xdy dung bang cdc khéi Simulink tiéu chudn nham tai hién
cdc hé thong dién thiee té. Két qua mé phong dwoc phan tich dé danh gia dé chinh xdc, kha ndang dp
dung va han ché ciia n‘mg phuong phap trong cdc kich ban khac nhau Két qud nghién ciru cho thdy
khung mé phong dé xudt khong chi cung cap cdi nhin ré rang vé nguyén Iy do lwong ma con la mot
cong cu giang day hiéu qud, hé tro ngueoi hoc tiép cdn triee quan va hiéu sau hon vé hé thong dién ba pha.

Tir khéa: do cong sudt ba pha, tdi can bang va khong can bang, Matlab/Simulin

Abstract: This paper presents a scenario-based modeling and simulation approach for three-phase power
measurement using MATLAB/Simulink, aiming to enhance teaching effectiveness in electrical engineering
education. The study investigates common measurement techniques, including one-wattmeter, two-wattmeter,
and three-wattmeter methods, under various operating conditions such as balanced and unbalanced loads
with both star and delta configurations. Simulation models are developed using standard Simulink blocks
to replicate realistic electrical systems. The results are analyzed to evaluate the accuracy, applicability, and
limitations of each method across different scenarios. The findings demonstrate that the proposed simulation
framework not only provides clear insights into measurement principles but also serves as an effective
educational tool to support intuitive learning and practical understanding of three-phase power systems.
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1. Pit van dé

Hé thong dién ba pha gilr vai tro nén tang trong
truyén tai va phan phéi dién nang nho kha nang
cung cAp cong suét 16n, hiéu suat cao va van hanh
on dinh. Trong bbi canh do, viéc do luong chinh
xac cong sudt trong mach dién ba pha 1a yéu cau
thiét yéu nham phuc vu cong tac van hanh, giam
sat, danh gia hiéu qua nang luong cling nhu dam
béo an toan cho thiét bi dién. Trén thuc té, nhiéu
phuong phap do cong suit da dugc gidi thidu [1, 2,
3], trong d6 phd bién nhat 13 cac phuong phap mot,
hai va ba Oatmet [2, 4]. Tuy nhién, moi phuong
phap déu co6 nhitng diéu kién ap dung, vu diém va
han ché riéng, phu thudc vao dac tinh ctia h¢ thong
nhu loai tai (can bang hodc khong can bang) va
céu hinh néi (sao hodc tam giac).

Trong giang day ky thuét dién, cac ndi dung
lién quan dén do cong suit ba pha thuong mang
tinh triru twgng, doi hdi ngudi hoc phai nam viing
ca co so 1y thuyét 1dn kha nang hinh dung céc so
do do trong nhing dleu kién vén hanh khac nhau.
Diéu nay dit ra yéu cau can c6 cac cong cu hd trg
tryc quan, giup ngudi hoc d& dang tiép can va hiéu
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sau ban chit cua cac phuong phdp do luong.

Su phat trién ciia cic phan mém md phong, dic
biét 1la MATLAB/Simulink, d@ mé ra kha nang
xdy dung cac md hinh hé thong dién véi mic do
linh hoat va tryc quan cao. Thong qua md phéng,
ngudi hoc c6 thé quan sat truc tiep cac dai luong
dién, kiém chung cac cong thue 1y thuyet va phan
tich anh hudng cua cac yéu t6 nhu hé so cOng suat,
su mat can bang tai hay ciu hinh mach dén két qua
do cong Suét.

Xuat phat tir nhimg yéu cau trén, bai bio nay deé
Xuét cach tiép can mo phong dua trén kich ban nhim
khao sat cac tinh huong d1en hinh trong do cong
Sut mach dién ba pha bang MATLAB/Simulink.
Céc kich ban duoc xay dung tuong g voi cac didu
kién van hanh khac nhau, tir d6 tién hanh phan tich,
so sanh va danh gia cac phuong phép do. Két qua
nghién ctru khong chi gop phén lam 16 ban chét cac
phuong phép do cong suat ma con cung cip mot cong
cu hd trg hiéu qua cho hoat dong giang day va hoc tap
trong linh vyc ky thuét dién.

2. N§i dung nghién ciru

2.1. Co so ly thuyét va mé phong do cong sudt

al
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trén Matlab/Simulink

Cong suit tac dung trong mach xoay chiéu mot
pha dugc xéac dinh nhu 1a gia tri trung binh ctia cong
suat trong mot chu ky T.

1t 1t
P :—.[pdt =— |uidt
T 0 T 0

Trong d6 p, u, i 1a cac gia tri tic thoi cia cong
sudt, ap va dong dién.

Khi u, i 1a dién ap, dong dién xoay chiéu thi gia
tri cong suat: P = Ulcosq

¢ 1a goc 1¢ch pha gitra dong dién va dién ap.

Dé do cong suit str dung Oatmet 1y dit liéu dong
dién, dién &p (hinh 1).

Hinh 1. So' dé do céng sudt
Tir so dd nguyén ly do cong suit, so d6 do cong
sut tac dung mot pha trén Matlab/Simulink thé hién
trén hinh 2 véi kh6i Power Measurement thay thé cho
Oatmet, 1ay tin hiéu dong dién qua khdi Ampemet va
dién ap qua Vonmet.

Discrete
5e-05s.

o]
> 4
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Hinh 2. So' @6 mé phong do céng sudt mét pha trén Matlab/
Simulink.

Cac khéi moé phong s dung trong md hinh
Matlab/Simulink gidi thiéu trong bang 1.
Bang 1. Cac khoi mé phong sir dung trong mé hinh Matlab/

Simulink.

Khbi Chiic ning
Source Ngudn mét pha
Series RLC branch Tai R-L-C
Power Measurement Oatmet
Current Measurement Ampemet
Voltage Measurement Voénmet
RMS Khéi do gia tri hiéu dung
Scope May hién song

2.2. M6 phong do céng suit mach dién ba pha
theo cdc kich ban khdc nhau trén Matlab/Simulink

Péi v6i so dd mach dién ba pha, xét theo cac
trudong hop van hanh ma ¢é céc so d6 do phu hop.

Truwong hop 1: Mach dién ba pha déi xing, tdi
néi sao.

Xét mach dién ba pha ddi xung cé EP= 220V, tai
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ndi sao c6 R= 1009, L= 0,2H.

Do mach dién ba pha ddi ximg nén cong suét trén
mdi pha bang nhau nén chi cin sir dung mot Oatmet
(hinh 3) cho mét pha, ching han pha A. Cong suat tai
3 pha dugc tinh:

P=3.P,

Discrete
5e-05s.

Hinh 3. So d6 va ké:t qua do cong sudt mach ba pha doi xitng
tai noi sao trén Matlab/Simulink.

Két qua md phong cho thdy cong suét trén pha A
14 346,7W nén cong sudt tai 1a P=3.346,7 = 1040,1 W.

Truong hop 2: Mach dién ba pha doi ximg, tai
noi tam giac.

Xét mach dién ba pha ddi xtimg c6 Ep= 220V, tai
ndi tam giac c6 R= 100, L= 0,2H.

v P RMS 1040
> | a > Irmst
Discrete .
2 5e-05 5. Voltmet3
powerguil Z_AC1
Ampemet3

Z_AB1 Z_BC1
‘._MD_I_QM
L

+ + *
EA EB EC

Hinh 4. So d6 vd,ké’t qua do céng sudt mach ba pha doi xiing
tdi noi tam giac trén Matlab/Simulink.

Truong hop 3: Mach dién ba pha co tai noi sao
khéng doi xing.

Xét mach dién c6 ngudn ba pha ddi xing c6 Ep=
220V, tai ndi sao khong dbi xtmg c6 R,= 100Q,
L,=0,2H; R,=200€, L ,=0,2H; R =300, L =0,5H.

*Phwong dn su dung 3 Oatmet:

Str dung mdi Oatmet do cong suit cho mdi pha,
cong suat tai chinh 1a tong cong suit 3 pha.
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Hinh 5. So dé va két qua do cong sudt trén Matlab/Simulink
su dung 3 Oatmet cho tai noi sao.

Tir két qua mo phong, cong suét trén mdi pha:

P,= 199,5W; P_=277,3W; P_= 169,7W. Do do:

P=P, +P_+P_=646,5W

*Phwong dn s dung 2 Oatmet:

St dung 2 Oatmet nhung thay vi lay dién ap
pha lai s dung dién ap day: U, ,. va U,,,. (hinh 6).
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Hinh 6. So do sir dung 2 Oatmet [2].
Tong cong suat trén 2 Oatmet chinh 1a cong suat
trén tai ba pha dwoc chimg minh nhu sau:

Cong suat tai: P = uANlA +u, 1 +u e

Cong suét do:

P= 1AuAc * lBuBC 1 (u PCN) T (uBN a uCN)
uANIA + uBNlB 1']’CN(1 T )

Doi, +i, +i.=0nén:i.=-(, +1,)
P=u 1+uBN1B uCN(l +iy)

ANA
i,+u =P

ANIA + uBN B CN C L

Nhu vy, tong cong suat hai Oatmet 13 cong suat
tai trén ba pha. So dd mo phong sir dung do cong suat
bang 2 Oatmet thé hién trén hinh 7.
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Hinh 7. So dé va két qua do cong sudt trén Matlab/Simulink
su dung 2 Oatmet cho tai noi sao.

|—PV
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Tir két qua mé phong, cong sudt trén 2 Oatmet:

P,.=236,5W; P, = 410W. Tinh dugc:

P P o TPy =646,5W

Két qua nay phu hop véi so do sir dung 3 Oatmet

Truwong hop 4: Mach dién ba pha co tdi néi tam
gidc khong doi xvmg.

Xét mach dién c6 ngudn ba pha dbi xung co
Ep= 220V, tai ndi tam gidc khong ddi ximg c6 R, .
100Q, L, =0,2H; R, = 200Q, L,,=0,2H; R, =
300Q, L, =0,5H.

Do so do tam glac khéng c6 diém trung tinh nén
khong st dung so d6 do cong suit cho timg pha nén
s0' dd 3 Oatmet khong sir dung duge. So dd mo phong
do cong suat sir dung 2 Oatmet thé hién trén hinh 8.

Irmsz
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Hinh 8. So d6 va két qua do cong sudt fren Matlab/Simulink
su dung 2 Oatmet cho tai noi tam gidc.

Tir két qua mo phong, cong sudt trén 2 Oatmet:

P, .= 1191W; P, = 889,3W. Tinh dugc:

P=P, + P, =2080,3W

3. Két luiin: Bai bao da xay dung va mo phong
cac phuong phap do cong suét trong mach dién ba
pha bing cong cu Matlab/Simulink, ap dung cho cac
ciu hinh tai can bang va khong can bang, ndi sao va
nbi tam giac. Thong qua cac kich ban mo phong cu
thé, di ching minh duoc tinh chinh xac, su phu hop
clia timg phuong phéap do trong ting diéu kién van
hanh khéac nhau. Két quéa cho thdy cong cu md phong
khong chi hd tro hiéu qua trong giang day ma con
1a phuong tién hitu ich dé khao sat, phan tich va luya
chon phuong phap do cong suit phu hop trong thuc
tién k¥ thuat dién.
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